Involvement of nectin-activated Cdc42 small G protein in organization of adherens and tight junctions in Madin-Darby canine kidney cells.
Nectins, Ca2+-independent immunoglobulin-like cell-cell adhesion molecules, trans-interact and form cell-cell adhesion, which increases the velocities of the formation of the E-cadherin-based adherens junctions (AJs) and the claudin-based tight junctions (TJs) in Madin-Darby canine kidney (MDCK) cells. The trans-interactions of nectins furthermore induce activation of Cdc42 and Rac small G proteins, but the roles of these small G proteins activated in this way remain unknown. We examined here the role and the mode of action of Cdc42 in the organization of AJs and TJs in MDCK cells. We first made the NWASP-Cdc42 and Rac interactive binding (CRIB) domain, an inhibitor of activated Cdc42, fused to the Ki-Ras CAAX motif (NWASP-CRIB-CAAX; where A is aliphatic amino acid), which was targeted to the cell-cell adhesion sites. We then found that overexpression of NWASP-CRIB-CAAX reduced the velocities of the formation of AJs and TJs. Conversely, overexpression of a constitutively active mutant of Cdc42 (V12Cdc42) increased their velocities, and the inhibitory effect of NWASP-CRIB-CAAX was suppressed by co-expression with V12Cdc42. The inhibitory effect of NWASP-CRIB-CAAX on the formation of AJs and TJs was suppressed by co-expression of nectin-1 of which trans-interaction activated endogenous Cdc42. Moreover, the formation of the claudin-based TJs required a greater amount of activated Cdc42 than that of the E-cadherin-based AJs. These results indicate that the Cdc42 activated by the trans-interactions of nectins is involved in the organization of AJs and TJs in different mechanisms in MDCK cells.